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Abstract 
The relation was studied between the environment and the morphological conditions of 1796 newborns 
born in 1993-94. Two groups from areas of ecological risk and one from an ecologically "clean" area were 
investigated Both the pregnancy duration and the body mass of the newborns proved to be decisively 
correlated with the slate of the environment 
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Introduction 
T h e r e c e n t p r o g r e s s in i n d u s t r i a l i z a t i o n , u r b a n i z a t i o n a n d t o u r i s m in the p r o v i n c e o f 
G d a n s k h a s p r o v o k e d a n u m b e r o f u n f a v o u r a b l e c h a n g e s in the a t m o s p h e r e , t h e w a t e r 
r e s o u r c e s , t h e so i l a n d the flora t o g e t h e r w i th a d e t e r i o r a t i o n in the s t a t e o f h e a l t h o f 
l i v i n g o r g a n i s m s . T h e a l a r m i n g c o n d i t i o n s o f t h e n a t u r a l e n v i r o n m e n t in P o l a n d 
t r i g g e r e d an a d m i n i s t r a t i v e s t e p in M a r c h 1983 w h e n 2 7 a r e a s , c u r r e n t l y i n h a b i t e d b y 
o v e r o n e - t h i r d o f t h e p o p u l a t i o n o f P o l a n d , w e r e d e c l a r e d to b e a t e c o l o g i c a l r i sk ( T a b s 
1 a n d 2 ) . G d a n s k p r o v i n c e a n d s o m e p a r t s o f the E l b l ^ g r e g i o n a re s u c h e c o l o g i c a l l y 
t h r e a t e n e d a r e a s , g e n e r a l l y c h a r a c t e r i z e d b y t h e f o l l o w i n g f a c t o r s : 1) t h e l o s s o f t h e 
n a t u r a l b a l a n c e in t h e e n v i r o n m e n t , 2 ) a h i g h e r i n c i d e n c e o f d i s e a s e s d u e t o e n v i r o n m e n t 
d e g r a d a t i o n , 3 ) an i n c r e a s e in m o r t a l i t y in t h e p o p u l a t i o n a g e d 4 0 - 5 9 , a n d 4 ) h i g h 
b i r t h r a t e o f n e w b o r n s w i th l ow b o d y m a s s ( b e l o w 2 5 0 0 g ) . 
A s i n d i c a t e d in n u m e r o u s s tud ie s , t h e ra te o f m o r p h o l o g i c a l d e v e l o p m e n t a n d t h e 
s t a t e o f h e a l t h o f t h e n e w b o r n p o p u l a t i o n f r o m an e c o l o g i c a l l y t h r e a t e n e d a r e a a r e 
c o n s i d e r a b l y p o o r e r a s c o m p a r e d w i th t h e r e l e v a n t v a l u e s fo r p o p u l a t i o n s f r o m 
e c o l o g i c a l l y c l e a n a r e a s (ANDRYSZEK, 1 9 9 3 ; ANDRYSZEK a n d DZIANKOWSKA, 1 9 9 3 ; 
ANDRYSZEK et a l „ 1993 ; ROLEWICZ, 1 9 9 3 ; SZUKALSKI, 1 9 9 1 ; W6.ITOW1CZ, 1 9 9 6 a , b , c ) . 
In v i e w o f t h e c a t a s t r o p h i c c o n d i t i o n o f the n a t u r a l e n v i r o n m e n t in P o l a n d , a n a t t e m p t 
ha s b e e n m a d e to d e t e r m i n e t h e f a c t o r tha t m o s t d e c i s i v e l y i n f l u e n c e s t h e p r e g n a n c y 
d u r a t i o n a n d the b o d y m a s s in t w o p o p u l a t i o n s o f n e w b o r n s in e n v i r o n m e n t a l l y d i f f e r e n t 
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regions in Gdansk province: the environmentally "clean" region of KoScierzyna. and the 
environmentally endangered regions of Puck and Gdynia. 
Table I Regions of ecological risk 
Area Risk cocrticicnt 
1 Gôrnoslqski 194291 
2.Krakowski 33894 
3.Szczecinski 8464 
4 l.ôdzki 7767 
S.Rybnicki 6930 
6-Gdanski 6634 











18 Biale Zaglçbie 705 
l9.lnowroclawski 610 
20 Plocki 599 







Table 2 Gdansk ecological risk region 
ËLBLAG PROVINCE 
City 
Braniewo. Elblag. Frombork, Tolkmicko 
Community 




Gdansk, Gdynia. I lel. Jastarnia. Pruszcz 
Gdaiiski. Puck. Reda. Rumia. 
Sopot. Wejherowo. Wladyslauowo 
Community 
Cedry Wielkie. Kolbudy Górne. Kosakowo. Krokowa. Pruszc/. 
Gdahski. Puck. Wejherowo. Zukowo 
Materials and method 
A group of 1796 newborns was investigated as concerns body mass and the duration of pregnancy. The 
révélant data came from questionnaires circulated in the years 1993-94 in Gdansk province hospitals 
(Gdynia. Puck and Koscierzyna) The means and the standard deviations were calculated; the statistical 
ENVIRONMENT, PREGNANCY DURATION AND BODY MASS OF NEWBORNS 3 4 ? 
significance of differences was verified with Ihe lesl of Iwo means (ORKN, 1972). The dala oil the slate of the 
environment were obtained from the Office of Statistics in Gdansk and from the Polish National Office of 
Statistics I'lie material in Ihe paper comprises only part of our dala on 6000 newborns from all hospitals in 
Gdansk province, which will be analysed progressively 
Results and discussion 
The condition of the environment is commonly seen to be a vital factor as concerns 
the economies of invidual countries worldwide. Poland included, and studies on the 
population of newborns, whose state of health is undoubtadely linked with 
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Fig. I Industrial pollution in Gdansk province in 1983-94 
Genetic material undergoes modifications triggered by environmental factors; the 
directions such changes take depend on the condition of the environment. 
Analysis of the data obtained from the Gdansk Office of Statistics and the Polish 
National Office of Statistics and of our data on 1796 newborns (the duration of 
pregnancy and body mass) revealed the following about the environmental hazards in 
ihe region: 
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Fjo. 2. Number of seawatcr samples from the Gulf of Gdansk classified as below seawater pollution standard 
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1. An increase in the industrial pollution of the local environment in the years 
1983-94 (Fig.I). 
2. An ever-growing number of seavvater samples from the Gulf of Gdansk classitled 
as being below seawater pollution standards (Fig. 2). 
3. A persistently high consumption of underground water resources in the region 
(60% locally vs. 15% countrywide), particularly by industry. 
4. An insufficient number of sewage plants in the region (Fig. 3). 
I N u m b e r of 
t o w n s 
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l-'ig. 3. Sewage plains in Gdansk province in 1993 
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Fig. 4 Carbon monoxide emission in Gdansk province in 1980-93. 
6. Insufficient neutralization (below 1%) of gaseous pollutants comprising sulphur 
dioxide, nitrogen oxides and carbon monoxide (Fig. 5). 
7. An alarmingly high and persistent level of carbon monoxide in the air (Fig. 4). 
Carbon monoxide is a cigarette smoke component and one of the many agents 
responsible for the decreased oxygen level in the cells of the mother and the fetus cells. 
The decreased oxygen level in cells leads to an increase in the fetal carboxyhemoglobin 
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level, which in turn reduces the potential of the blood both to carry oxygen around the 
body and to transfer it to the fetal tissues. Additionally, carbon monoxide reacts with 
cytochrome oxidase to aggrevate the intracellular oxygen deficiency and to affect 
adversely the biological condition of the fetus (BIENKIEWICZ, 1986: KOWALSKl, 1994; 
KUBICKl, 1991; Statistical Annals of Gdansk province 1984, 1989, 1994; Sattistical 
reports - environment protection in Gdansk province, 1994). 
i% 
Fig. 5. Neutralization of gaseous pollution in Gdansk province in 1993. ]%-Neutralization (below 1%) of 
gaseous pollutants comprising sulfur dioxide, nitric oxides and carbon monoxide 
8. In ecologically clean areas, the duration of pregnancy does not differ 
significantly between newborns of non-smoking parents and newborns of parents who 
smoke. However, it is statistically significant in environmentally endangered areas 
(d=0.001), and appears to be longer by nine-tenths of a week for the newborns of non-
smoking parents (Fig. 9). 
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Fig. 6. Newborns with body mass below 2500 g in 1993-94 
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9. In the areas of ecological risk (Gdynia and Puck), there are more newborns of 
low body mass (below 2500 g) than in ecologically "clean" areas; for the regions of 
Gdynia and Puck, this difference is about 1% and 3%, respectively (Fig. 6). 
10. The most significant differences in pregnancy duration and body mass are 
manifested in springtime (21.03-21.06). Babies born in ecologically "clean" areas then 
have a body mass higher by approximately 187 g, which is a statistically significant 
difference at the level of d=0.01. Additionally, newborns from ecologically endangered 
areas are delivered about half a week earlier (d=0.02) than the normal term in 
ecologically healthy areas (Figs 7 and 8). 
Koscierzyna 40.155 
39 392 394 39.6 39.8 40 40.2 
Week 
Fig. 7. Duration of pregnancy in springtime in 1993-94. 
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Body mass 
Fig. 8 Body mass of newborns born in springtime in 1993-94 
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11. In springtime, the duration of pregnancy and the body mass of babies born to 
smoking parents in ecologically endangered areas generally appear below the norm. 
The above results underline the fact that studies on the morphological condition of 
newborns as a function of the state of the environment are vital, and should model 
modern strategies towards our environment. 
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Fig. 9. Difference in duration of pregnancy between newborns of non-smoking parents and newborns of 
parents who smoke in 1993-94 
Conclusions 
1796 newborns born in the years 1993-94 in three Gdansk province hospitals 
(Gdynia, Puck and Koscierzyna) were investigated. The data on the state of the 
environment were obtained from the Office of Statistics in Gdansk and from the Polish 
National Office of Statistics. The results show I) an increase in the environment 
degradation, 2) in the areas of ecological risk (Gdynia and Puck), there were more 
newborns of low body mass (below 2500g) than in the ecologically clean area, and 3) 
the most significant differences in pregnancy duration and body mass are manifested in 
springtime. 
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